Physician to the Sheffield General Infirmary. <f When the heart contracts, a wave of blood is forced into the arterial system already full of blood ; the phenomena which immediately follow the projection of^his wave are, the dilatation of the arteries, a sort of locomotion of the whole arterial system, by which the curvatures tend to even themselves. These phenomena cannot take place but at the expense of the force with which the wave is ejected by the heart. But scarcely has the arterial system dilated, scarcely have the curvatures yielded to the action of the heart, when, by virtue of the elasticity of tfce arterial system, all the arteries recoil on themselves, restore to the force of the blood all that it had just lost, and in consequence, the force with which the wave of blood is ejected from the heart retains the same intensity to the last arterial ramifications, as our experiments have proved."* quite evident that the whole mass is in motion, and would readily escape, without the direct agency of the heart, were any part of the circulating system, but especially the arteries punctured. An opening in any portion would cause the blood at once to rush out with impetuous force. This would occur were the impulse of the heart interrupted, and not from the elasticity of the vessels, the influence of which is imagined to be aptly illustrated by the reaction of the reservoir of air on the column of water. The tension of the arterial system is not occasioned by elasticity. It is an effect which the exercise of elasticity relieves. The blood thus confined escapes with violence from the divided or punctured artery, not purely in consequence of the direct action of the heart, nor of the elastic or contractile properties of the vessel, which is the doctrine taught, but from the little resistance which the atmosphere offers to the escape of its pent up and active molecules. The blood which flows first is always propelled to a greater distance than that which subsequently escapes, and the explanation here given accounts for the phenomenon. The tension of the arterial system is at once relieved by the first portion of the fluid ejected. The continued force with which it flows arises from the action of the heart, and the removal of all resistance in the direction of the external opening. The tendency of the blood to rush in this direction will necessarily convert an interinittent into a continued current, distinguished by jerks corresponding with the contractions of the left ventricle. It is observed, however, when there are many concurring causes facilitating the flow of the blood during the interval of the ventricular contraction, and it is certainly reasonable to infer, that the difference will be much greater, when the principal of these causes, the removal of all the obstacles to the motion of the fluid, no longer exists.
It will perhaps be admitted from these strictures, that the exercise of elasticity is not proved by the character of the stream ejected from divided arteries. It is not, however, intended in these pages to deny entirely the influence of this property on the motion of blood. Its existence was as fully appreciated by the earlier as by modern physiologists, nor have the elaborate researches of the latter added anything of importance to our previous knowledge of this interesting but abstruse question. The arterial fluid is admitted to become slower as it proceeds in its course ; and can it be doubted that the circumstances which cause this effect diminish the pressure or force with which it circulates ? Friction, and the blood passing into vessels, the conjoint area of which augments of Arteries on the Circulation. 39 at every step, will enfeeble its motion. The fact of its flowing from divided arteries of the toes with much less violence than from those of the mammee, throws perhaps more light on this difficult inquiry than any other phenomenon with which we are acquainted.
The account which is given of capillary circulation by Poiseuille and Magendie, does not strengthen the opinion that the pressure of the heart is transmitted directly to the venous system. It requires some effort to conceive the globules as carrying forward the momentum impressed upon them by the left ventricle, and as being in fact parts of one uninterrupted chain extending from the left to the right side of the heart, without the aid of which circulation would be arrested in the veins. This is the doctrine taught, and yet these globules, so important as links of continuous motion, are described as sometimes being almost at rest,?carried in a retrograde direction, or as traversing the capillaries alone, or two or three abreast, often with very little progression. Were the arterial and venous system connected by obvious currents of blood, the influence of the one might be imagined to be transmitted to the other, but when the connection is considered to be maintained only by globules, frequently pursuing their course alone, or moving in a devious direction, the doctrine, that large masses of venous blood are propelled by them, is not without serious difficulties. In what manner are they affected ? Do the small streamlets first formed by the capillaries act upon the columns before them, and these upon others still larger, until at length the contents of the vence cavce receive the impulse of the heart. Globules circulating in the way described cannot possibly influence masses of blood.
Leaving this subject for the present, we pass to make a few further remarks on the condition of the arterial system in the systole and diastole of the left ventricle.
The quantity of blood ejected into the aorta at every contraction of this cavity is computed at about an ounce and a-lialf. The energy with which it is propelled is expended against the arch of the aorta, producing a vibratory motion, and upon the mass of blood before it. The arterial distension is supposed to be relieved by the recoil of the arteries during the diastole of the ventricle. The difference in the motion of arterial fluid or of the forces employed in the systole and diastole of the left side of the heart, is a problem which physiologists cannot possibly solve. 
The supposition which is here advanced respecting the condition of the arch of the aorta during the diastole of the left ventricle, receives, from the researches and reasoning of others, confirmation previously unknown to me. The fact is not, however, employed to show its effects on the exercise of the elastic properties of the arteries. If it exist it will be impossible to deny that the tension of the whole of the arterial system will be modified by it.
The opinion is thus supported by Burdach.
" If the wave of blood is projected to a certain distance in the artery by the effect of the systole, but again flows back (714,6?) towards the sigmoid valves, which are meanwhile closed on themselves, (708,3') this phenomenon equally supposes a space not entirely occupied by blood, and as, during the diastole of the heart, the blood continues to flow from the arterial trunk into the branches; (714,11;) The pulsation of the arteries near the heart is synchronous with the contraction of the ventricle. But at a greater distance from the heart, the arterial pulse ceases to be perfectly synchronous with the heart's impulse, the interval varving, according to Weber, from one-sixth to one-seventh of a second. Thus, the pulse of the radial artery even is somewhat later than that of the common carotid. The pulse of the facial, at about the same distance from the heart, is isochronous with the pulse in the the heart be directed against a column of blood in arteries possessing elasticity, or altogether destitute of it, there is one effect that must take place,?the forward movement of the fluid acted upon. Between arteries and inorganic tubes, there is a difference which would simply modify the effect. In the former, the blood ejected by the ventricle would not remove an equal quantity from the extreme arteries, but only the surplus of that which distends the arterial system. In the latter, an equal quantity of fluid would necessarily be discharged. The 
